Effects of central and peripheral chemoreceptor stimulation on ventilation in the marine toad, Bufo marinus.
The contributions of central and peripheral chemoreceptors to respiratory control in lightly anesthetized Bufo marinus, were assessed by measuring the ventilatory responses to unidirectional ventilation (UDV) of the lungs at several concentrations of CO2 or O2, during intracranial perfusion (ICP) with hypercapnic acidic (5% CO2, pH 7.2) or hypocapnic alkaline (0% CO2, pH 8.3) mock CSF solutions. Peripheral chemoreceptor stimulation alone (hypoxia or hypercapnia during ICP with hypocapnic alkaline CSF) significantly increased breathing frequency and amplitude. ICP with hypercapnic acidic CSF further stimulated ventilation, primarily by significantly increasing the number of breaths/bout of breathing and decreasing the non-ventilatory time at all levels of peripheral ventilatory drive. When peripheral and central chemoreceptor stimulation was low toads were apneic. Stimulation of either central or peripheral chemoreceptors was sufficient to reinitiate breathing. Responses to ICP were greatest when perfusion was directed to the ventral medullary surface (VMS). These results suggest that the initiation of breathing and overall levels of breathing are functions of the combined afferent input from peripheral chemoreceptors and central CO2/pH sensitive chemoreceptors, located near the VMS. Stimulation of central chemoreceptors, however, produced longer duration bouts of rhythmic breathing than did peripheral chemoreceptor stimulation.